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What is claimed is: 

A method for pattern recognition and processing of information, the 
information comprising data representative of physical characteristics or 
representations of physical characteristics within an input context of the 
characteristics, the method comprising the steps of: 

0 encoding the data as parameters of at least two Fourier 
components in Fourier space; 

b. ) Viding the Fourier components to form at least two Fourier 
series in Fourier space, the Fourier series representing the information; 

c. ) sampling at least one of the Fourier series in Fourier space with 
a filter to form a sampled Fourier series; 

d. ) modulating the sampled Fourier series in Fourier space with the 
filter to form a Viodulated Fourier series; 

e. ) determining a spectral similarity between the modulated Fourier 
series and another Vourier series; 

f. ) determining\a probability expectation value based on the 
spectral similarity* 

g. ) generating a OTobabilitVoperand having a value selected from a 
set of zero and oAe, basMVon^the probability expectation value; 

h. ) repeating\ steps aXd until the probability operand has a value of 

one; 

i. ) adding the\modulateii Fourier series and the another Fourier 
series to form a stringent FourW series in Fourier space, and 

j.) recording the string of Fourier series to memory. 
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2. The method of claim 1, wherein each Fourier component of the 
Fourier series comprises a quantized^ amplitude, frequency, and phase 
angle. 



3. The method of claim 2, wherein theN^ourier series in Fourier space 
is selected from one of: 
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2 0tn is a constant, k p and k z are the frequency variables, n, w, and 
M are Integers, and N y , p 0sj , and Zo m are data parameters selected 

5 from oneVf: 

i. ) each of the data parameters N and N m ^ of the Fourier series 

component is\^ proportional to the rate of change of the physical 

characteristic ; \and 

each of the data parameters p 0m and z 0m of each Fourier component 

10 is inversely proportional to the amplitude of the physical characteristic; 
or \ 

ii. ) each of thev data parameters N and N m ^ of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

1 5 each of the data parameters p Qa and z 0m of each Fourier component 

is inversely proportional to\|he rate of change of/the physical 

characteristic; or 

iii. ) each of the data pfk^meterV N m and N m of the Fourier series 

component is proportional to| the\du^tipfr^of the signal response of each 

2 0 transducer; and 

each of the data parameters jJsul and z 0m of each Fourier component 

is inversely proportional to thev physical characteristic. 



4. A method of claim l wherein the \tep b further comprises encoding 
2 5 the input context in time as a characteristic modulation frequency band 
in Fourier space of the Fourier series. 



5. The method of claim 4 wherein the characteristic modulation 
frequency band in Fourier space represents the inkut context according 
3 0 to at least one of a specific transducer or transducers element, and 

fundamental relationships including a temporal order, \ cause and effect 
relationship, a size order, an intensity order, a before-an^r order, a top- 
bottom order, and a left-right order. 
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6\ The method of claim 5 wherein the transducer has n levels of 
subcomponents and is assigned a master time interval with n + l sub time 
intervals in a hierarchical manner that parallels and corresponds to the n 
levels \of the transducer subcomponents wherein the data stream from 
the n tk level transducer sub component is recorded as a function of time 
in the n+\ sub time interval and the time intervals represent time delays 
which correspond to the characteristic modulation frequency band in 
Fourier spacfe which represents the input context according to the specific 
transducer or\ transducer subcomponent. 

7. The methcM of claim 4 wherein the characteristic modulation 
having a frequency within the band in Fourier space is represented by 
e -j2*fto w hich corresponds to the time delay S(t-t 0 ) wherein / is the 

frequency variable, V is the time variable, and t 0 is the time delay. 



8. A method of claim 7 wherein the step b further comprises storing 
the characteristic modulation frequency in a distinct memory location 
within the band encoded \s a delay in time. 



9. The method of clai/n % wherein the Fouriep / series in Fourier space, 
has a characteristic modulatiori hawii^g\afr^qilency within the band 
represented by e ~ jk ^ p ^ +Pt ^ and r!s selected from one of: 
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wherein p t = v, t, is the modulation factor which corresponds to the 
physical time delay t tm , = v^j^ is the modulation factor which 
corresponds to the specific transducer time delay, , v and are 
constants such as the signal propagation velocities\ a Qm is a constant, k p 
and k z are the frequency variables, n, m, and M are\integers, and N m ^ , 
N m. » Po > ancl are data parameters selected from one, of: 
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i. )\each of the data parameters N m ^ and N of the Fourier series 

component is proportional to the rate of change of the physical 
characteristic; and 

each of the data parameters p 0m and z^ m of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

ii. ) each \>f the data parameters N m and AT of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of the data parameters p 0w and z 0m of each Fourier component 
is inversely proportional to the rate of change of the physical 
characteristic; or 

iii. ) each of the \iata parameters N m and N of the Fourier series 

component is proportion^ to the duration of the signal response of each 
transducer; and 

each of the data D^meters\a, M and z 0m of each Fourier component 
is inversely proportional to\the plmdcal characteristic. 



10. The method of claim 7, Vhereint^hestring has a characteristic 
modulation having a fr^uency Vithiri the band"~represented by 
e -/*„(PA.+PiJ is selected fromSone ofN 
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wherein p, =v, t is the modulation factor whicnv corresponds to the 
physical time delay /, , p. =v fb t A is the modulation factor which 
corresponds to the specific transducer time delay t- ,V and v. are 
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Constants such as the signal propagation velocities, a 0jm is a constant, k p 
and are the frequency variables, n, m, 5, M j5 and 5 are integers, and 
N s , mpn \ N s. m:o » Po^ > an< i Zo J>jn are data parameters selected from one of: 

.) each of the data parameters N s and N s of the Fourier series 

5 component is proportional to the rate of change of the physical 
characteristic; and 

each of the data parameters p 0 and z 0 of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

1 0 ii.) eadh of the data parameters N s and N sm ^ of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of tfte data parameters p 0 and Zo tm of each Fourier component 

is inversely proportional to the rate of change of the physical 

1 5 characteristic; or 

iii.) each of fhe data parameters N Stm and N s of the Fourier series 

component is proportional to the duration of the signal response of each 
transducer; and 

each of the <^ta\ parameters. p 0 ^ and of each Fourier component 

2 0 is inversely propontionaK to the physical characteristic. 



11. The method ol claim\j0, wherein each Fourier series of the string is 
multiplied by the Fourier transform of the delayed Gaussian filter 



represented by e 1 lpQ) e v A e K KO) e ' *° wherein the filter 
2 5 established the association to for^i the string, wherein the string is 
represented by: 
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wherein v jpo and v sz0 are constants such as the signal propagation 

\ [77 rx/ — 

velocities in the p and z directions, respectively, jyJ^ and are delay 
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parameters and a spo and a J20 are half-width parameters of a 
corresponding Gaussian filter in the p and z directions, respectively, 
Pt s m \\ Jt s m 1S the modulation factor which corresponds to the physical 
time aelay t ism , Pjb sm =v jb s Jjb sm * s modulation factor which corresponds 
5 to the\specific transducer time delay /- , v, and v- are constants such 

\ x * J°s,m 's,m J v s,m 

as the signal propagation velocities, a 0 ^ is a constant, k p and k z are the 
frequency^ variables, n> m, s, M s , and S are integers, and N s 9 , p 0 ^, 
and Zq s ^ are data parameters selected from one of: 
q i.) each of the data parameters and of the Fourier series 

1 0 component is Vroportional to the rate of change of the physical 
characteristic; Vnd 

each of tne data parameters p 0 and Zq of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

15 ii.) each of tlie data parameters N and N of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of the dat^toarameters p 0 m and Zq jm of/each Fourier component 

is inversely proportipnal \o the^f^te of change/of the physical 

2 0 characteristic; or 

iii.) each of ttte data V^rimeters AT and N m of the Fourier series 
\ \ / * 

component is proportioned to^fhe duration of the signal response of each 
transducer; and 

each of the data parameters p 0 and Zq jm of each Fourier component 

2 5 is inversely proportional to the physical characteristic. 

12. A method of claim 1 whereinNstep b) further comprises creating 
transducer strings by obtaining a Fourfer series from at least two selected 
transducers and adding the Fourier series. 
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13. A method of claim 12 further comprises selecting transducers that 
are active simultaneously. 

14. The method of claim 13 wherein the trai^sducer string is stored in a 

3 5 distinct memory location wherein a characteristi\ modulation having a 
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frequency within the band in Fourier space is represented by e ~ j2j0 ° 
whi&h corresponds to the time delay S(t-t 0 ) wherein / is the frequency 
variable, / is the time variable, and t 0 is the time delay. 

5 15. The method of claim 14 wherein the step b) further comprises 
recalling\any part of the transducer string from the distinct memory 
location which thereby causes additional Fourier series of the transducer 
string to ba recalled. 

10 16. The method of claim 1, wherein the filter is a time delayed 
Gaussian filter \in the time domain. 

17. A method of claim 16 wherein the Gaussian filter comprises a 
plurality of cascaded stages each stage having a decaying exponential 
1 5 system function between stages. 



rii 



20 



18. A method of claim 17 wherein the Gaussian filter is modulated in 
the time domain to pro\lae€^a~^equency shift of the sampling and 
modulation in the frequency domain. 

19. The method oflclainAl6 Vherein the filter is characterized in time 
by: 

2 

, — e a 

V27T 

[N \ 
wherein J — is a delay parameterX a is a half-width parameter, and t is 

the time parameter. ^ 

20. The method of claim 19 wherein\the filter, in frequency space, is 
characterized by: 

[n \ 
3 0 wherein J — and a are a corresponding delay parameter and a half- 

V or \ 
width parameter in time, respectively, and /\is the frequency parameter. 
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,1. The method of claim 1 wherein the probability expectation value is 
ba§ed upon Poissonian probability. 

22. \The method of claim 21 wherein the probability expectation value 
is characterized by 

L-COS20, 



n 



\ m + (P - p T Jexp[-^(^f^)]cos(5 J + 2sin ,.)] 



wherein A is the maximum probability of at least one other Fourier 
series beings associated with a first Fourier series, p Ts is a probability of at 

least one otWer Fourier series being associated with a first Fourier series 
in the absenceyof coupling of the first Fourier series with the at least one 
other Fourier series, /J 2 is a number that represents the amplitude of 
spectral similarity between at least two filtered or unfiltered Fourier 
series, (j> s represents the frequency difference angle between at least two 
filtered or unfiltered Fourier series, and 8 S , is a phase factor. 



23. The method of\claim 22 wherein ft 2 is characterized by 

^2 1 
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^ l and correspond to detay parameters of a first and s-th time 



delayed Gaussian filter, respectively, a x and a s corresponding half-width 

parameters of a first and s-th timey delayed Gaussian filter, respectively, 
M x and M s are integers, a 0w) and \rc constants, v m% and v mj are 
constants such as the signal propagation velocities, and N mi , N mj , p Qm ^ , and 
p 0m are data parameters selected from one of: 

i.) each of the data parameters N mi \nd N mj of the Fourier series 
component is proportional to the rate of change of the physical 
characteristic; and 
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each of the data parameters p Q ^ and p 0 ^ of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

each of the data parameters N m% and N of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each\ of the data parameters p 0 ^ and p 0m of each Fourier component 

is inversely Woportional to the rate of change of the physical 
characteristic^, or 

iii.) eacfk of the data parameters N mi and N mi of the Fourier series 

component is proportional to the duration of the signal response of each 
transducer; and 

each of the\data parameters p Q ^ and p 0m of each Fourier component 
is inversely proportional to the physical characteristic. 

24. The method of claim 22 wherein 0 5 is^characterized by 
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lelay parameters of a first and s-th time 



delayed Gaussian filter, respectively, a x and a s corresponding half-width 

parameters of a first and s-th time delayed Gaussian filter, respectively, 
M x and M s are integers, and a 0 \ are constants, v ffli and v mj are 

constants such as the signal propagation velocities, and N mi , N ma , p 0m , and 

p 0w are data parameters selected from\one of: 

i.) each of the data parameters n\ and N of the Fourier series 

component is proportional to the rate of change of the physical 
characteristic ; and 

each of the data parameters p 0 and p\ of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
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ii. ) each of the data parameters N mi and N mi of the Fourier series 

coniponent is proportional to the amplitude of the physical characteristic; 
am 

jach of the data parameters p 0 ^ and p 0m of each Fourier component 

is inversely proportional to the rate of change of the physical 
characteristic; or 

iii. )\each of the data parameters N mi and N of the Fourier series 

component \is proportional to the duration of the signal response of each 
transducer; \and 

each oX the data parameters p 0m ^ and p 0m of each Fourier component 
is inversely proportional to the physical characteristic. 

25. The method of claim 22 wherein fi] is characterized by 
#=(8*) 2 1 ' a ~ 
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N m ,Po m , | Pfi m , x A. 




exp- 



1 5 wherein p, = v, t, anq p, 



v, t. 



are the modulation factors which 



corresponds to the physfqal/tiine delays t tm and t, m , respectively, 
Ptb - v n> t fh an d Pfh = v A f A V e the modulation factors which 
corresponds to the specific transducer time delay t m and /- , 
respectively, v, , v, , v~ , and v ft \are constants such as the signal 



2 0 propagation velocities, 



and 



\correspond to delay parameters of a 



first and s-th time delayed Gaussian filter, respectively, a, and a s 

corresponding half-width parameters of a\first and s-th time delayed 
Gaussian filter, respectively, M, and M 5 areVintegers, a 0 ^ , a 0m are 

constants, v mt and v are constants such as the signal propagation 
velocities, and N mi , N mi > p 0 , and p 0m are data parameters selected from 

one of: 
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i. ) each of the data parameters N mi and N mi of the Fourier series 

component is proportional to the rate of change of the physical 
characteristic; and 

bch of the data parameters p^ and p 0 ^ of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

ii. ) Wch of the data parameters N mx and N mj of the Fourier series 

component \is proportional to the amplitude of the physical characteristic; 
and 

each of\the data parameters p Q ^ and p 0 ^ of each Fourier component 

is inversely prdtoortional to the rate of change of the physical 
characteristic; oi 

iii. ) each oK the data parameters N mi and N mj of the Fourier series 

component is proportional to the duration of the signal response of each 
transducer; and 

each of the da\a parameters p 0 ^ and p 0 ^ of each Fourier component 
is inversely proportional to the physical characteristic. 



26. The method of claifn 22 wherein $ S A$ characterized by 
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wherein p = v % and K tt ^^ t t\ are the modulation factors which 
corresponds to the physical time d^ays t, m and r , respectively, 

Pfl> my =v ft> mx t ft>m l and p f b m s ^ v fl> ms t fl> mi are modulation factors which 
corresponds to the specific transducer \ime delay t A and /- , 
respectively, v, , v, , v - , and v ft are constants such as the signal 



propagation velocities, 



and 



- correspond to delay parameters of a 



a, a s 

first and s-th time delayed Gaussian filter, respectively, a, and a s 

corresponding half-width parameters of a first Vnd s-th time delayed 
Gaussian filter, respectively, M., and M f are integers, a n and a n are 

constants, v m) and v mj are constants such as the signal propagation 
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velocities, and N m , 

' nil 

one of: 



Po » anc * Po„ are data parameters selected from 



i. ) each of the data parameters N and N mj of the Fourier series 
components is proportional to the rate of change of the physical 
characteristic; and 

each of the data parameters p Q ^ and p 0 ^ of each Fourier component 

is inversely proportional to the amplitude of the physical characteristic; 
or 

ii. ) each isrf the data parameters N mi and N mj of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of the ^ata parameters p 0 ^ and p 0m of each Fourier component 

is inversely proportional to the rate of change of the physical 
characteristic; or 

iii. ) each of the ^ata parameters N mi and N mj of the Fourier series 

component is proportion^ to the duration of the signal response of each 
transducer; and 

each of the data parameters p 0 ^ and p Qm of each Fourier component 
is inversely proportional to \he physical characteristic. 



st two JFourier series stored in a memory 



27. A method of linkin 
comprising the steps of 

a. ) generating a probabili 
part of one of the Fouripr series fi 
Fourier series to be recalled from 

b. ) storing the probability expe 



expectation value that recalling any 
m the memory causes at least another 
memory; 

ation value to memory; 
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c. ) generating a probability operand having a value selected from a 
set of zero and one, based on the probability expectation value, and 

d. ) recalling the at least another Fourier series from the memory if 
the operand is one. 



28. The method of claim 27 whereby the probability expectation value 
increases with a rate of recalling any part of any\of the Fourier series. 



3 5 29. A method for pattern recognition and proces&jng information 
comprising the steps of: 
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representing the information as a plurality of Fourier series in 
Fourier space;\ 

forming associations between at least two of the Fourier series by 
modulating and\ sampling the Fourier series with filters and by coupling 
5 the filtered Fourier series based on a probability distribution; 

adding the\associated Fourier series to form a string, and 
ordering tha string. 

30. The method ctaim 29 wherein the filter is a time delayed Gaussian 
1 0 filter in the time domain. 

3 1 . The method clain^ 29 wherein the probability distribution is 
Poissonian. 



1 5 32. The method of claim 1, wherein the string is selected from one of: 
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and 



'are the frequency variables, «, m, s, 
\za ' ' anc * Zo sm are data parameters 



and N sm of the Fourier series 



wherein a 0 is a constant, 

2 0 M J5 and S are integers, and ^ 

selected from one of: 

i. ) each of the data parameters 

component is proportional to the rate of\change of the physical 
characteristic ; and 

each of the data parameters p 0 andXz^ of each Fourier component 

is inversely proportional to the amplitude o^ the physical characteristic; 
or 

ii. ) each of the data parameters N, m anck AT of the Fourier series 

component is proportional to the amplitude of tfye physical characteristic; 

3 0 and 
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each of the data parameters p 0 ^ and of each Fourier component 

is inversely proportional to the rate of change of the physical 
characteristic; or 

iii.)\ each of the data parameters N s and N of the Fourier series 

5 component is proportional to the duration of the signal response of each 
transducer! and 

each \of the data parameters p 0s ^ and Zo sja of each Fourier component 
is inversely\ proportional to the physical characteristic. 

1 0 33. A method of ordering a string representing information using a 

f|j high level memory comprising a set of initial ordered Fourier series, 

W comprising the \steps of: 

^ a.) obtaining a string from a memory; 

Q b.) selecting, at least two filters from a selected set of filters; 

Q 15 c.) samplinguhe string with the filters such that each of the filters 

? produces a sampledV Fourier series, each Fourier series comprising a 

PI subset of the string;^ 

fU d.) modulating &ach o^tfre^ampled Fourier series in Fourier space 

W with the correspondingYs^fected filter such^that each filter produces an 



2 0 order formatted Fourijer\series; , 

e. ) adding the /ordefv formatted Fourier series produced by each 
filter to form a summed Fourier series in Fourier space; 

f. ) obtaining anNorderea Fourier series from the memory; 

g. ) determining a spectral similarity between the summed Fourier 

2 5 series and the ordered Fourier Nseries; 

h. ) determining a probability expectation value based on the 
spectral similarity; 

i. ) generating a probability opVrand having a value selected from a 
set of zero and one, based on the probability expectation value; 

3 0 j.) repeating steps b-i until the probability operand has a value of 

one; 

k.) storing the summed Fourier senbs to an intermediate memory; 
1.) removing the selected filters from \he selected set of filters to 
form an updated set of filters; \ 
3 5 m.) removing the subsets from the stringy to obtain an updated 

string; \ 
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n.) sheeting an updated filter from the updated set of filters; 

o.) sampling the updated string with the updated filter to form a 
sampled Fouri&r series comprising a subset of the string; 

p.) modulating the sampled Fourier series in Fourier space with the 
corresponding selected updated filter to form an updated order 
formatted Fourier series; 

q.) recalling, the summed Fourier series from the intermediate 
memory; \ 

r.) adding the\updated order formatted Fourier series to the 
summed Fourier series from the intermediate memory to form an 
updated summed Fourier series in Fourier space; 

s.) obtaining an irpdated ordered Fourier series from the high level 
memory; \ 

t.) determining a spectral similarity between the updated summed 
Fourier series and the updVted ordered Fourier series; 

u.) determining a probability expectation value based on the 
spectral similarity; ^ 

v.) generating a probability operatrd-^having a value selected from a 



set of zero and one, based on tne probability^expectation value; 

w.) repeating stepi n-v until the probability .operand has a value of 
one or all of the updated filters hkve been seledted from the updated set 
of filters; / SSls v\ 

x.) if all of the updated yriltersVhave been selected before the 
probability operand has Vav^lue of one, then clearing the intermediate 
memory and returning to step b; \ 

y.) if the probability operand has a\ value of one, then storing the 
updated summed Fourier series to the intermediate memory; 

z.) repeating steps 1-y until one of the\following set of conditions is 
satisfied: the updated set of filters is empty, \>r the remaining subsets of 
the string of step m.) is nil; and \ 

aa.) storing the Fourier series in the intermediate memory in the 
high level memory. \ 

34. A method of claim 33 wherein the high level Viemory is initialized 
with standard inputs. 
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35. TheWethod of claim 33 wherein the ordering is according to one of 
the list of :\ temporal order, cause and effect relationships, size order, 
intensity or^Jer, before-after order, top-bottom order, or left-right order. 

36. The me\hod of claim 33 wherein each filter of the set of filters is a 
time delayed Gaussian filter having a half-width parameter a which 
determines the\amount of the string that is sampled. 
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37. The methoav of claim 33 wherein each filter of the set of filters is a 

\ In 
time delayed Gaussian filter having a delay parameter ,/ — which 

\ V a 

corresponds to a time point. 

3 8. The method of dlaim 37, wherein each Fourier series of the string is 
multiplied by the Fourier transform of the delayed Gaussian filter 

i^Si -?f^y ->j?^> 



represented by e * y " sp0 \e ^ sp0 e £K e va *° wherein the filter 
established the correct or\jer to form the string, wherein the ordered 
string is represented by 



4k 



9-^0 Af cm N em e 



5=1 m=l n 



= -o. 1 + 



*, 2 



e -^K„ + p,„) sin 



— n- 




v spo and v JZ0 are co^stants^uch as the signal propagation 



wherein 

velocities in the p and z directions,\ respectively, 



1 



^jbi and J^so are delay 



parameters and a jpo and a^ 0 are halfvwidth parameters of a 
corresponding Gaussian filter in the p\and z directions, respectively, 
Pt sm - v t s Jt sm ls modulation factor which corresponds to the physical 
time delay f , Pfi> S m =v fl>sm t fl> S m IS ^ e moc fyl at i on factor which corresponds 
to the specific transducer time delay 

as the signal propagation velocities, a 0jm is ^constant, k p and k z are the 
frequency variables, n, m, s, M s , and S are integers, and W , , p 0j 
and 2o are data parameters selected from onfl^ of: 
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i. ) each of the data parameters W and N of the Fourier series 

component Us proportional to the rate of change of the physical 

characteristic; and 

each ©f the data parameters p 0 and Zq of each Fourier component 

is inversely \proportional to the amplitude of the physical characteristic; 
or 

ii. ) eacli^of the data parameters N s and N sm ^ of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of the\data parameters p 0 and Zq sjo of each Fourier component 

is inversely proportional to the rate of change of the physical 
characteristic; or 

iii. ) each of the\data parameters N s „ and N pm of the Fourier series 

component is proportional to the duration of the signal response of each 
transducer; and 

each of the data parameters p 0 and Zq of each Fourier component 
is inversely proportional t© the physical characteristic. 
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and k p = k z such that 



39. The method of claim 3^8, wherein v sm t 0jm =p 0 
the string in Fourier space is Vme dimensional in terms of k p and is 
represented by 



s=l m=\ n=-oo 



wherein v spo is a constant s 



0^ 



i signal propagation velocity in the p 
direction, is a delay pa>am#t£r\and a SOQ is a half-width parameter of 

a corresponding Gaussian filter in the V,-space, Pjb sm - v /b s Jjb sm xs ^ c 

modulation factor which corresponds to\the specific transducer time 
delay 9 v fl> sm 1S a constant such as the\ignal propagation velocity, 

is a constant, k p is the frequency variable, X, m, s, M s , and S are integers, 
and N s and p 0 ^ are data parameters selected from one of: 

i.) the data parameter N s of the Fourier series component is 

proportional to the rate of change of the physical characteristic; and 
the data parameter p 0 of each Fourier component is inversely 

proportional to the amplitude of the physical characteristic; or 
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ii. ) ythe data parameter N s of the Fourier series component is 

proportional to the amplitude of the physical characteristic; and 

the data parameter p 0 ^ of each Fourier component is inversely 

proportional to the rate of change of the physical characteristic; or 

iii. ) the data parameter N of the Fourier series component is 

proportional ^o the duration of the signal response of each transducer; 
and 

the dat& parameter p 0 ^ of each Fourier component is inversely 
proportional to\ the physical characteristic. 

40. The methcJd of claim 33 wherein the probability expectation value 
is based upon Poissonian probability. 



4 1 . The method W claim 40 wherein the probability expectation value 
is characterized by^ 

11[pt, + (V Pr >xp[-/*; 2 (^f^)]cos(^ + 2 sin <f> s ) 

wherein P is the maximum probability that/at least one other Fourier 
series is active given that a first Fourier series is active, p r is a 

probability of a Fourie^erJlS^gec^ active in the absence of coupling 
from at least one oth&f active Fourier series, p 2 s is a number that 
represents the amplitude o\ spectral similarity between at least two 
filtered or unfiltered FourieA series, <p s represents the frequency 

difference angle between ajt \east two filtered or unfiltered Fourier series, 
and 8 sy is a phase facte 



42. The method of claim 41 wherein fi) is characterized by 



^9 \9 
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wherein p, = A t t and p, = v, are the modulation factors which 
corresponds to the physical time delays t t and t. , respectively, 



^An. An, An. X An 



= v A * A are the modulation factors which 



corresponds to the\ specific transducer time delay and , 
respectively, v, m , v,\, , and are constants such as the signal 

propagation velocities) 



— and - — - correspond to delay parameters of a 



first and s-th time delayed Gaussian filter, respectively, a x and a 5 

corresponding half-width\ parameters of a first and s-th time delayed 
Gaussian filter, respectively, M, and M s are integers, , a 0m are 

1 0 constants, v m| and v mj are\constants such as the signal propagation 

velocities, and N mi , N mj , p 0 \, and p 0m are data parameters selected from 

one of: 

i. ) each of the data parameters N mt and N of the Fourier series 

component is proportional^to™^hQ^rate of change of the physical 

1 5 characteristic; and 

each of the dataf parameters pn^x^nd p 0m of each Fourier component 

is inversely proportic/nal t^Tire-^iTiplitude of the physical characteristic; 
or 

ii. ) each of thel data/paramekrs N mi and N mj of the Fourier series 

2 0 component is proportional to the amplitude of the physical characteristic; 

and 

each of the data parameters p 0 \ and p 0 of each Fourier component 

is inversely proportional to the rate or\ change of the physical 
characteristic; or 

2 5 iii.) each of the data parameters N\ and N m of the Fourier series 

component is proportional to the duration \>f the signal response of each 
transducer; and 

each of the data parameters p 0 ^ and of each Fourier component 
is inversely proportional to the physical characteristic. 



43. The method of claim 41 wherein <p s is characterized by 
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0,= 



a, 



a 



N ^Po mi x Pfl> mi , A, 
2v„ v A v. 



"I 

m. =1 



2v„ 



a, 



2v„ 



mi y 



wherein p -\ t t and p, -v, t t are the modulation factors which 
corresponds to Vthe physical time delays t, m and t tm , respectively, 
Pfb ~ v fb t ib an 9 Pfb ~ v n> x fb are the modulation factors which 
corresponds to the specific transducer time delay and r« , 
respectively, v t ^ , V , , and are constants such as the signal 

propagation velocitie 



— and correspond to delay parameters of a 



a, 



of each Fourier component 
aplitude of the physical characteristic; 



first and s-th time decayed Gaussian filter, respectively, a x and a s 

corresponding half-width parameters of a first and s-th time delayed 
Gaussian filter, respectively, Af,, and M s are integers, a 0 ^ and a 0m are 

constants, v mj and v mj are\ constants such as the signal propagation 

velocities, and N mi , N ms , p 0 \, and p Q ^ are data parameters selected from 
one of: 

i. ) each of the data paxap&eters /v^ ana N m or th^Xhouner series 
component is proportional tor the rate of change of^tKe physical 
characteristic; and 

each of the data pard 

is inversely proportional to 1 
or 

ii. ) each of the data parameter^ N mi and N of the Fourier series 

component is proportional to the amplitude of the physical characteristic; 
and 

each of the data parameters p Q ^ zfcnd p 0m of each Fourier component 

is inversely proportional to the rate of change of the physical 
characteristic; or 

iii. ) each of the data parameters N mi aWl Af m of the Fourier series 

component is proportional to the duration of the signal response of each 
transducer; and 

each of the data parameters p 0 ^ and p 0m bf each Fourier component 
is inversely proportional to the physical characteristic 
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44. A system for pattern recognition and processing comprising: 
an input layer that receives data representative of physical 

characteristics or representations of physical characteristics within an 
input context of the physical characteristics and transforms the data into 
a Fourier Veries in Fourier space wherein the input context is encoded in 
time as derays corresponding to modulation of the Fourier series at 
corresponding frequencies; 

a memory comprising a set of initial ordered Fourier series; 

an association layer that receives a plurality of the Fourier series in 
Fourier space from the memory, forms a string comprising a sum of 
Fourier series, and stores the string in memory; 

a string ordering layer that receives the string and at least one 
ordered Fourier seVies from the memory, orders the Fourier series 
contained in the stmig to form an ordered string, and stores the ordered 
string in memory; aod 

a predominant configuration layer that receives multiple ordered 
strings from the memok forms complex ordered strings from the 
ordered strings, stores the complex ordered strings to the memory, and 
activates the components of any of the layers of the system. 

45. A method for pattern Vecognition and processing of information 
comprising the steps of: V — 

a. ) generating an actiVatWiprw^Mnty parameter based a prior 
activation probability parameter VW a\weighting based on an activation 
rate of the corresponding component; 

b. ) storing the activatiW n/obability parameter in memory; 

c. ) generating a probability operand having a value selected from a 
set of zero and one, based on the activation probability parameter; 

d. ) activating any component of one or more of the group consisting 
of an input layer, an association layer, a \tring ordering layer, and a 
predominant configuration layer, the activation being based on the 
activation probability parameter, and \ 

e. ) repeating steps a-d. \ 

46. A computer-readable medium on which is Vtored a computer 
program for providing a method for pattern recognition and processing of 
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information, the information comprising data representative of physical 
characteristics or representations of physical characteristics within an 
input context of the characteristics, the computer program comprising 
instructions >which, when executed by a computer, perform the steps of: 
5 a.) encoding the data as parameters of at least two Fourier 

components in\ Fourier space; 

b. ) adding, the Fourier components to form at least two Fourier 
series in FourieA space, the Fourier series representing the information; 

c. ) sampling\at least one of the Fourier series in Fourier space with 
10 a filter to form a sampled Fourier series; 

d. ) modulating Vhe sampled Fourier series in Fourier space with the 
filter to form a modulated Fourier series; 

yjj e.) determining k spectral similarity between the modulated Fourier 

Si series and another Fourier series; 

^ 15 f.) determining a probability expectation value based on the 

p spectral similarity; 

fU g-) generating a probability operand having a value selected from a 

jjy set of zero and one, based on the probability expectation value; 

h.) repeating steps a-g tiptil the probability/ operand has a value of 

|g 2 0 one; 

i.) adding the modulated^FcSunerWies and the another Fourier 
series to form a string of Fouyieip6£ri§a^n Fourier space, and 
j.) recording the string pf/FoWer series to memory. 

2 5 47. A computer-readable medium ork which is stored a computer 

program for providing a method of ordering a string representing 
information using a high level memory, \the high level memory 
maintaining a set of initial ordered Fourifer series, the computer program 
comprising instructions which, when execir^ed by a computer, perform 

3 0 the steps of: 

a. ) obtaining a string from a memory; 

b. ) selecting at least two filters from a selected set of filters; 

c. ) sampling the string with the filters sucnv that each of the filters 
produce a sampled Fourier series, each Fourier series comprising a subset 

3 5 of the string; 
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d. ) modulating each of the sampled Fourier series in Fourier space 
with the corresponding selected filter such that each filter produces an 
order formatted Fourier series; 

e. ) adding the order formatted Fourier series produced by each 
filter to form a \ summed Fourier series in Fourier space; 

f. ) obtaining an ordered Fourier series from the memory; 

g. ) determining a spectral similarity between the summed Fourier 
series and the ordered Fourier series; 

h. ) determining a probability expectation value based on the 
spectral similarity; 

i. ) generating ^ probability operand having a value selected from a 
set of zero and one, based on the probability expectation value; 

j.) repeating steps; b-i until the probability operand has a value of 

one; 

k.) storing the summed Fourier series to an intermediate memory; 

1.) removing the selected filters from the selected set of filters to 
form an updated set of filters; 

m.) removing the sublets from the string to obtain an updated 
string; 

n.) selecting an updatedV filter from the update^ set of filters; 
o.) sampling the updated\ string with the updated filter to form a 

string; 




ies in Fourier space with the 
fi\tir to form an updated order 

kier series from the intermediate 



sampled Fourier series comprisii 

p.) modulating the sar 
corresponding selected upd^ 
formatted Fourier series; 

q.) recalling the summbd 
memory; \ 

r.) adding the updated order formatted Fourier series to the 
summed Fourier series from the intermediate memory to form an 
updated summed Fourier series in Fourier space; 

s.) obtaining an updated ordered Ftf^rier series from the high level 
memory; 

t.) determining a spectral similarity between the updated summed 
Fourier series and the updated ordered Fourier series; 

u.) determining a probability expectation Value based on the 
spectral similarity; \ 
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v.) generating a probability operand having a value selected from a 
set of zero and one, based on the probability expectation value; 

w.) repeating steps n-v until the probability operand has a value of 
one or all of\the updated filters have been selected from the updated set 
of filters; \ 

x.) if all \ of the updated filters have been selected before the 
probability operand has a value of one then clearing the intermediate 
memory and returning to step b; 

y.) if the probability operand has a value of one, then storing the 
updated summed Fourier series to the intermediate memory; 

z.) repeating steps 1-y until one of the following set of conditions is 
satisfied: the updated\set of filters is empty, or the remaining subsets of 
the string of step m.) is nil; and 

aa.) storing the Ftourier series in the intermediate memory in the 
high level memory. \ 



48. A computer-readable\ medium on which is stored a computer 
program for providing a iriethod for forming complex/ordered strings, the 
computer program comprising instructions which, ^hen executed by a 
computer, perform the steps Vf: / 

a.) recording ordered stri\gstoa high/level memory; 



b. ) forming associatimr between Fopner series of the ordered 
strings to form complex strings; — 

c. ) ordering the Fourier semesyof the complex strings to form 
complex ordered strings, and / \ 

d. ) storing the cohiplex/orderedX strings to the high level memory. 

49. A computer-readable medium on Vhich is stored a computer 
program for providing a method for forming a predominant 
configuration, the computer program comprising instructions which, 
when executed by a computer, perform the\steps of: 

a. ) generating an activation probability^ parameter based a prior 
activation probability parameter and a weighting based on an activation 
rate of the corresponding component; \ 

b. ) storing the activation probability parameter in memory; 

c. ) generating a probability operand having k value selected from a 
set of zero and one, based on the activation probability parameter; 
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d. ) activating any component of one or more of the group consisting 
of an input layer, an association layer, a string ordering layer, and a 
predominant configuration layer, the activation being based on the 
activation probability parameter, and 

e. ) repeating steps a-d. 
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50. A computeA program product for pattern recognition and processing 
of information foAuse in a general purpose computer including a central 
processing unit and\a memory, the memory maintaining a set of initial 

1 0 ordered Fourier series, the computer program product comprising: 

a computer readable medium; 

program code means embodied in the computer readable medium, 
the program code means comprising: 

means for receiving data representative of physical characteristics 
15 or representations of physical characteristics within an input context of 
the physical characteristics^ and transforming the data into a Fourier 
series in Fourier space wherein the input context is encoded in time as 
delays corresponding to modulation of the/Fourier series at corresponding 
frequencies; 

2 0 means for receiving a pldrality><^of the Fourier series in Fourier 

space including at least one /oraered Fourier series from the memory, 
forming a string comprising a surfj of the Fourier series and storing the 
string in memory; 

means for retrieving tfre^str ink from memory, ordering the Fourier 
2 5 series contained in the string to form \^n ordered string and storing the 
ordered string in memory; and 

means for retrieving multiple ordeksd strings from the memory, 
forming complex ordered strings from the\ordered strings and storing the 
complex ordered strings to the memory. 




